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Bffwcts  9t  Prtlkiglntu-Y  Ana  toxin  Adalnlstratlon  op  the  K±*Uljggga 

.tULk£l  to  BjetuXlnal  Toxin 

(Preliminary  Htport) 

By:  L.I.  ZHUK 

SJ1.  KIROV *S ,  Military  Medical  Academy,  Order  ef  Lento 

(Translated  byi  Bdward  Lechowicx,  Maryland,  Medical-Legal  foun¬ 
dation,  Inc.,  700  fleet  Street,  Baltimore,  Maryland,  21k02) 

Of  great  theerettoal  and  practical  iaportance  ie  the  question 
of  the  rate  ef  development  of  specific  resistance  to  the  effects 
of  toxins  after  administration  ef  anatrxlns. 

The  Majority  of  Investigators  link  the  effects  of  anatoxin 
with  the  stimulation  of  the  organism  by  antigens,  in  response  to 
which  a  specif io  imunity  to  a  toxin  develops  in  7  to  14  days  later. 
However,  BUSCH  established  in  1949  a  new  fact  with  the  old  of  ex¬ 
perimental  aodel  ef  tetanic  intoxication.  He  demonstrated  that  a 
protective  effect  ef  the  anatoxin  saay  appear  lasted  lately  after  ad- 
alniatratien  of  the  latter. 

This  queetlen  has  been  studied  farther  on  nodols  of  the  tetanic 
intoxication  by  AVBRfAHOVA  (1956;,  VOHOBEV  (19561,  RAYRAUD  at  el. 

( 1951 ) *  BATXAUD  and  1HIGHT  (  1953),  LSMBTAIEK  at  el.  (1954),  GQLDMA1 , 
TITtikBh  and  STAFPO&B  (1954),  DAY  IBS  and  WRIGHT  (195*0,  etc.  It  has 
been  oenfiraed  in  nuaereus  experiments  that  the  tetanic  anatoxin 
produces  a  protective  effect,  which  ie  not  eeabinsd  with  the  appear- 


*do«  of  antitoxin  in  tho  blood  «  Largo  aoooa  of  anatoxin,  ado  into  to  rod 
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f  A  ♦Via  InlAAtf  i 


of  \  or  2  fatal  dose*  of  totanic  toxin,  saved  the  animals  froa  death 
in  nest  caooa.  Tns  effect  ef  the  increased  resistance  to  the  texln 
appeared  at  ence  after  adaialetretion  ef  the  anatoxin  and  it  disap¬ 
peared  several  days  later. 

The  effects  ef  the  early  administration  of  anatoxin  on  tne 
<Uv*]*pn#nt  of  resistance  to  the  botulinal  toxin  have  not  been 
studied  sufficiently.  In  checking  the  available  to  ua  bibliography, 
we  becaae  familiar  with  only  ana  investigation,  that  ef  KATlfi  ,  who 
in  1956  published  the  results  ef  experimental  research  involving 
the  therapeutic  effact  of  a  epee  if ic  anatexin  on  the  intoxication 
caueod  by  botulinal  texir.  typo  D.  The  author  was  ablo  to  notice 
that  a  aubcutaneeua  administration  of  the  anatexin  after  24  hours 
following  a  subcutaneous  injection  of  the  toxin  produced  e  somewhat 
prolonged  duration  ef  life  in  experimental  mica  only  in  such  cases, 
if  the  animals  had  been  poisoned  solely  with  small  doses  of  tho 
toxin  (5  01m),  but  no  protective  effect  has  been  observed  after 
injection  of  large  deeaa  of  the  toxin  (SO  01m), 

The  purpose  ef  tbs  present  investigation  wee  to  study  the  effecti 
of  the  preliminary  anatexin  administration  on  the  development  of 
resistance  ef  mice  te  botulinal  toxin.  We  excluded  from  this  investi¬ 
gation  the  question  of  dependency  ef  the  protective  effect  on  e  dose 
ef  anatexin,  alee  the  mechanisa  el  this  phenomenon,  a  possibility 
ef  lta  practical  applioetlon  end  ether  problems  connected  with  this 
aspect. 


'i 


The  investigative  i*th«d*  r/ere  as  foil**#:  we  diluted  a  tut- 
pension  «u  dry  baiullasl  taxis  typ«  A  with  a  r.ers-i  rabbit  serum, 
calculating  1  «<  per  1  sl|  the  initial  dilutien  ef  the  texin  was 
stored  in  a  refrlge  star  until  completion  of  the  aeries  ef  experi¬ 
ments.  Vo  determined  the  strength  of  toxin  by  titration  an  white 


aloe,  which  weighed  18  to  20  gm  each,  Ve  prepared  4  practical  dl- 
lutlena  of  the  toxin  for  oach  experiment*,  calculating  that  the  rati# 
ef  magnitude  ef  each  subsequent  experimental  dost  of  the  texin 
ahould  ceapriee  1.5  ta  the  previous  ana.  Bach  doee  of  the  texin 
waa  administered  subcutaneously  te  a  £ roup  of  eico  oot  for  a  given 
experiment,  and  the  velums  waa  0.5  al  ef  a  respective  eelutlen. 

The  harmleesneee  ef  the  cencentratad  botullnal  anatoxin  type 
A  bee  been  checked  previeusly  by  way  of  injection  to  tho  rice .  A 
subcutaneous,  intramuscular  and  intravenous  adaiiniatration  of  tho 
anatoxin  in  0.?5  al  does  nad  na  viaiblo  affect  on  tho  condition 


of  animals.  Vo  used  two  groups  of  animals  In  each  experiment!  the 
experimental  aloe  received  the  anatexin  subcutanoeualy  in  0.25  ml 
dees  at  various  times,  i.e.  -4  hours  bofero  administration  of  tho 
toxin,  aig*’? UimmuIt.  alaa  24  and  48  hours  after  the  poisoning. 

Tho  groups  of  control  alco  received  a  proper  quantity  of  tho  physio¬ 
logical  solution.  The  observations  lasted  9  days,  because  after 
this  tine  the  eniaals  remained  alive  and  ne  sympteua  of  eicknaaa 
have  bean  observed  in  the  survived  nice,  Ve  recorded  the  number  ef 


dead  aloe. 


The  statistical  interpretation  baa  been  completed  according 
ta  the  modified  method  of  KkRBKR  (A3HMAH1B  and  TOJtOH&V ,  1962).  Vo 


computed  LD^q  (formula  35),  it*  possible  variations  ( t sraula  36) 
and  the  reliability  af  various  vaiuso  of  I in  experiments  and 
in  central  (formula  39).  The  method  of  determination  ei  death  af 
50*  of  experimental  animals,  i.a.  the  LD^()  rating,  was  very  c*n- 
venlent  fer  the  aest  exact  specification  of  the  aenaitlvlty  of  ex¬ 
po  risen  tai  anlaale  to  the  toxin.  1 nio  magnituce  increased  with  the 
intensified  reaietance  of  anlaale  te  the  text:.,  as  the  dose  ef 
texin, causing  death  ef  50*  ef  anlaale,  enlarged.  The  method  of 
UtttBKK  enabled  ua  to  evaluate, in  control  and  in  axpariaenta ,th* 
aenaitlvlty  of  experimental  animals  to  the  toxin  in  a  relatively 
staple  way,  according  to  the  magnitude  of  LD,^  and  also  to  detaralna 
the  reliability  of  the  increased  resistance  to  the  toxin  in  animals 
after  they  received  the  Injection  of  anatoxin. 

Th«  experimental  results  are  presented  ix*  Table  1. 

The  magnitude  of  of  botulinal  toxin  comprised  14  to  15  mg 

iu  mice  that  rsemived  no  injection  of  anatoxin  (control  groups!* 
Following  a  preliminary  administration  of  anatoxin  to  alee  24  hours 
prior  to  administration  of  the  toxin  (experiment  No.1),  the  value 
uf  LD increased  to  25  mg  (only  2  sice  died  out  or  24).  The  in¬ 
creased  1  indicated  a  rise  in  the  resistance  of  animals  to  the 
toxin.  Following  a  simultaneous  administration  of  the  anatoxin  with 
the  toxin  (experiment  No. 2),  the  LD  ^  increase-!  from  15  to  22  mg 
and  this  alao  Indicated  the  presence  of  a  definite  protective  effect 
of  the  anatoxin.  The  same  results  were  obtained  in  expsriaents  No. 3 
and  4,  in  which  the  anatoxin  was  administered  24  end  4P  hours  after 
the  toxin,  namely t  the  lethality  warn  alike  In  both  experiments  and 


th®  magnitude  cf  LD ^  Increased  from  1 4  to  20  <  «hlob  »lso  oon- 

fimd  in  this  oaaa  th®  pr®s®nc«  of  the  protective  effect  of  sd  - 
ainistared  anatoxin. 

V®  regarded  th®  increased  value  of  LD^  af  ar  administration 

of  anatoxin  as  statistically  reliable  In  all  4  experiments.  This 

Ww  ^variation® 

has  been  confirmed  by  computations  according  to  the  fornula  39.  TKiV 

of  LD^  in  expariaanta  and  in  control  are  reliable,  becaua®  the  left 

half  of  the  diapaxity  la  greeter  than  the  right  one  (sen  Table  t, 

column  8) . 

The  encouraging  preliminary  data,  obtained  in  the  current  ex¬ 
periment®  ,  may  aarve  as  e  battle  for  more  detailed  studio**  of  the 
effeote  of  preliminary  administration  of  anatoxin  on  the  development 
of  resistance  to  botulinal  toxin. 

Conclusion 

Subcutaneously  mdalnletered  to  mice  0.2b  ml  of  Mr®  concentrated 
botulinal  anatoxin  type  A ^  Are-.  24  hours  before,  simultaneously, 

aAso  24  and  48  hours  after  subcutaneous  injection  of  Mae  botulinal 

/ 

toxin  type  Ag  lata eased  the  value  of  LD which  Indicated  an  in¬ 
creased  reeietmnee  of  ale®  to  the  toxin,  ®ffected  by  *  preliminary 
adainlstratien  of  the  anatoxin  to  the  animal® . 
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SuOOOTT  y  QglOC; 

A  study  woo  nodo  of  the  of foot  of  pralialnary  toxoid  adminis¬ 
tration  on  tho  dovolopoont  of  albino  aloo  roolstonco  to  botulln. 

Tho  author  preoonto  statistically  troatod  roaulto  4  oxpo*-laonti 
on  oubcutanaouo  lajootion  of  tbo  botulln  anatoxin  parforaad  £4  hours 
bsforo,  alaultanoaualy  with,  tho  aubcutanooua  injaotlon  of  botulln, 
and  24  or  48  boura  latar.  On  tho  baa is  of  tho  statistically  signlfl- 
oant  changes  of  LD^  under  tho  r.ffoct  of  prolinltwry  adainlatration 
of  toxoid  to  ales  a  oonoluolon  woo  drawn  that  following  tho  toxoid 
adalnlatratio.  tbamauoa  raalatanoa  to  toxin  woo  rapidly  increasing. 


